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[ABSTRACT] 

[Problem to be solved by the invention] 

15 To develop a retardation plate having various retardation properties, 

capable of not only dealing with retardation resulting from the birefringence 
of liquid crystal and change in the retardation depending on a visual angle 
but also dealing with the wavelength dependency and the like of these 
properties. 

20 [Means for solving problem] 

The present invention provides a retardation plate including at least 
two retardation films selected from retardation films exhibiting refractive 
index properties satisfying nx = ny > nz, nx > ny > nz, nx > ny = nz, nx > nz 
> ny, nx = nz > ny, nz > nx > ny, and nz>nx = ny, where nx and ny represent 

25 in-plane principal refraction indices and satisfy nx > ny and nz represents a 
refraction index in a thickness direction. The refractive index properties of 
the at least two retardation films are different from each other. The 
present invention also provides a laminated polarizing plate including a 
laminate of the retardation plate and a polarizing plate and a liquid crystal 

30 display including a liquid crystal cell and the polarizing plate arranged on 
at least one side of the liquid crystal cell. 
[Effects of the invention] 

The wavelength dependency of the retardation plate can be 
controlled by using the retardation films exhibiting different wavelength 

35 dependencies in combination. Moreover, by arranging the retardation films 
so that their slow axes cross each other, an (pseudo) optical rotatory power 
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can be imparted to the retardation plate, so that the wavelength dependency 
and the like of the birefringence caused by liquid crystal also can be 
compensated. 

5 [CLAIMS] 

[Claim 1] A retardation plate comprising at least two retardation films 
selected from retardation films exhibiting refractive index properties 
satisfying nx = ny > nz, nx > ny > nz, nx > ny = nz, nx > nz > ny, nx = nz > ny, 
nz > nx > ny, and nz > nx = ny, where nx and ny represent in-plane principal 
10 refraction indices and satisfy nx > ny and nz represents a refraction index in 
a thickness direction, 

wherein the refractive index properties of the at least two 
retardation films are different from each other. 

[Claim 2] The retardation plate according to claim 1, wherein the at least 
15 two retardation films are different from each other in wavelength 
dependency of retardation. 

[Claim 3] The retardation plate according to claim 1 or 2, wherein each of 
the retardation films has a pressure-sensitive adhesive layer on at least one 
surface. 

20 [Claim 4] A laminated polarizing plate comprising a laminate of the 

retardation plate according to any one of claims 1 to 3 and a polarizing 
plate. 

[Claim 5] A liquid crystal display comprising a liquid crystal cell and the 
polarizing plate according to claim 4, the polarizing plate being arranged on 
25 at least one side of the liquid crystal cell. 

[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Technical field to which the invention pertains] 
30 The present invention relates to a retardation plate having various 

retardation properties required for compensating birefringence caused by 

liquid crystal and to a laminated polarizing plate and a liquid crystal 

display using such a retardation plate. 

[0002] 
35 [Prior Art] 

As means for improving the visibility, there has been proposed 

compensating the retardation resulting from the birefringence of liquid 
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crystal with a retardation plate. In this connection, it is to be noted that 
the compensation with the retardation plate is intended for achieving 
monochrome display in STN liquid crystal displays and for widening a 
viewing angle with excellent visibility in TN or VA liquid crystal displays of 
5 TFT type. 
[0003] 

However, conventional retardation plates cannot deal with the 
retardation property of liquid crystal sufficiently. Specifically, the reason 
for this is as follows. The birefringence caused by the same type of liquid 

10 crystal varies depending on the alignment state of the liquid crystal. Thus, 
in order to compensate the birefringence, especially the coloring 
phenomenon that occurs depending on a visual angle, it is necessary not 
only to deal with the retardation and change in the retardation depending 
on a visual angle but also to deal with the wavelength dependency of these 

15 properties. In the case where an optical rotatory power is caused by the 

liquid crystal, it is also necessary to deal with the wavelength dependency of 

the optical rotatory power. 

[0004] 

Therefore, in order to compensate the birefringence of the liquid 
20 crystal, it is necessary to deal with various properties including the 

alignment state and the like of the liquid crystal. However, although 
conventional retardation plates can deal with retardation and change in the 
retardation depending on a visual angle, they cannot deal with the 
wavelength dependency or the like of these properties. 
25 [0005] 

[Technical problem to be solved by the invention] 

It is an object of the present invention to develop a retardation plate 
having various retardation properties, capable of not only dealing with 
retardation resulting from the birefringence of liquid crystal and change in 
30 the retardation depending on a visual angle but also dealing with the 
wavelength dependency and the like of these properties. 
[0006] 

[Means for solving problem] 

The present invention provides a retardation plate including at least 
35 two retardation films selected from retardation films exhibiting refractive 
index properties satisfying nx = ny > nz, nx > ny > nz, nx > ny = nz, nx > nz 
> ny, nx = nz > ny, nz > nx > ny, and nz > nx = ny, where nx and ny represent 
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in-plane principal refraction indices and satisfy nx > ny and nz represents a 
refraction index in a thickness direction. In this retardation plate, the 
refractive index properties of the at least two retardation films are different 
from each other. 
5 [0007] 

Moreover, the present invention provides a laminated polarizing 
plate including a laminate of the above-described retardation plate and a 
polarizing plate and also a liquid crystal display including a liquid crystal 
cell and the polarizing plate arranged on at least one side of the liquid 
10 crystal cell. 
[0008] 

[Effects of the invention] 

According to the present invention, the wavelength dependency of 
the retardation plate can be controlled by using the retardation films 

15 exhibiting different wavelength dependencies in combination. Moreover, by 
arranging the retardation films so that their slow axes (nx axes) cross each 
other, it becomes possible to impart an (pseudo) optical rotatory power and 
also to deal with a birefringence property of liquid crystal that varies 
depending on the alignment state of the liquid crystal. As a result, it is 

20 possible to provide a retardation plate having various retardation properties, 
capable of not only dealing with retardation resulting from the birefringence 
of liquid crystal and change in the retardation depending on a visual angle 
but also dealing with the wavelength dependency of these properties. 
[0009] 

25 Moreover, in a laminated polarizing plate including such a 

retardation plate and a polarizing plate, by arranging the retardation plate 
and the polarizing plate so that an nx axis (extending in the nx direction) of 
the retardation plate is parallel with or orthogonal to a transmission axis of 
the polarizing plate, it becomes possible to control characteristics in the 

30 oblique direction without affecting characteristics in the front (vertical) 
direction. This allows a viewing angle with excellent visibility to be 
widened. Therefore, with the above configuration, the birefringence caused 
by the liquid crystal can be compensated with high accuracy so that a liquid 
crystal display with excellent visibility can be obtained. 

35 [0010] 

[Mode for carrying out the invention] 

A retardation plate according to the present invention includes at 
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least two retardation films selected from retardation films exhibiting 
refractive index properties satisfying nx = ny > nz, nx > ny > nz, nx > ny = 
nz, nx > nz > ny, nx = nz> ny, nz > nx > ny, and nz > nx - ny, where nx and 
ny represent in-plane principal refraction indices and satisfy nx > ny and nz 
5 represents a refraction index in a thickness direction. In this retardation 
plate, the refractive index properties of the at least two retardation films are 
different from each other. 
[0011] 

There is no particular limitation regarding the retardation film, and 
10 retardation films exhibiting the above-described refractive index properties 
can be used as appropriate. Thus, for example, it is possible to use 
stretched films obtained by stretching various polymer films according to a 
suitable method such as uniaxial stretching or biaxial stretching, alignment 
films made of various liquid crystal polymers such as discotic liquid crystal 
15 polymers and nematic liquid crystal polymers, and laminates composed of 
such an alignment film and a substrate supporting the alignment film. 
Among these, films that are excellent in optical transparency and have little 
alignment irregularity and retardation irregularity preferably are used. 
[0012] 

20 Also, the above-described stretched films can be formed using any 

suitable polymers. Examples of the polymers include: polyesters such as 
polycarbonate, polyarylate, polyethylene terephthalate, and polyethylene 
naphthalateJ polysulfone; olefurbased polymers; norbornene-based 
polymers; acrylic polymers; styrene-based polymers; cellulose -based polymer 

25 such as triacetylcellulose; polyvinyl alcohols; and polymers obtained by 
mixing two types or three or more types of the above-described polymers. 
[0013] 

The retardation plate can be formed by selecting two retardation 
films or three or more retardation films from retardation films exhibiting 

30 refractive index properties satisfying nx = ny > nz, nx > ny > nz, nx > ny = 
nz, nx > nz > ny, nx = nz > ny, nz > nx > ny, and nz > nx = ny, where nx and 
ny represent in-plane principal refraction indices and satisfy nx > ny and nz 
represents a refraction index in a thickness direction so that the refractive 
index properties of these retardation films are different from each other and 

35 then forming a laminate by laminating these retardation films. 
[0014] 

The refractive index properties of the retardation films may be used 
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in arbitrary combination, and the nx axis and the like of each of the 
retardation films may be arranged at an arbitrary arrangement angle. By 
varying the combination, the number of the retardation films used in 
combination, or the arrangement angle of the nx axis and the like, it is 
5 possible to vary the retardation property of the retardation plate. Moreover, 
by using retardation films exhibiting different wavelength dependencies (i.e., 
wavelength dispersions) in combination, it is possible to obtain a retardation 
plate that exhibits a wavelength dependency that is different from those 
exhibited by the retardation films used therein. 
10 [0015] 

It is to be noted here that the above-described wavelength 
dependency can be observed with regard to Nz (which is an index of a 
viewing angle property) defined by (nx - nz) / (nx - ny), so that the 
retardation plate can exhibit the properties that cannot be obtained by each 
15 of the retardation films used therein alone. It is also to be noted that the 
wavelength dependency can be observed with regard to an (pseudo) optical 
rotatory power produced by arranging the retardation films so that their nx 
axes cross each other. 
[0016] 

20 When retardation films exhibiting the same wavelength dependency 

are used in combination, the resultant retardation plate only exhibits the 
same wavelength dependency as that of the retardation films and does not 
exhibit the wavelength dependency different from that of the retardation 
films. Moreover, the Nz exhibits no wavelength dependency. As in the 

25 respective retardation films, a N n Nz value remains constant and does not 
vary depending on a wavelength in the retardation plate. 
[0017] 

Thus, by using the retardation films with different wavelength 
dependencies in combination as described above, it is possible to impart a 

30 new property to the resultant retardation plate. Therefore, it is possible to 
obtain a retardation plate having various retardation properties, capable of 
not only compensating retardation resulting from the birefringence of liquid 
crystal and change in the retardation depending on a visual angle but also 
compensating the wavelength dependency and the like of these properties. 

35 Thus, the retardation plate can achieve highly accurate compensation with 
respect to a birefringence property of liquid crystal that varies depending on 
the alignment state of the liquid crystal. 
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[0018] 

It is to be noted here that the refractive index property of the 
retardation film can be controlled by the type of polymer, film stretching 
conditions, alignment conditions, etc. Furthermore, a refractive index nz in 
5 the thickness direction can be controlled by adhering one heat shrinkable 
film or two or more heat shrinkable films on one or both surfaces of a film to 
be processed and then heating the film so that the film is stretched or 
shrunk under an influence of a shrinking force of the heat shrinkable film 
provided by the heat. The film to be processed may be a film formed by a 
10 suitable conventional method such as flow-expanding or extrusion. 
[0019] 

The thickness of the retardation film to be used can be determined 
as appropriate according to a desired retardation property. In general, a 
retardation film having a thickness of 1 to 500 jxm, commonly 3 to 350 \im, 
15 and particularly commonly 5 to 250 fim is used. However, the thickness of 
the retardation film used in the present invention is not limited thereto. In 
the case where the retardation film is an alignment film of a liquid crystal 
polymer, the thickness of the film may be less than 1 |j,m. 
[0020] 

20 The retardation plate according to the present invention may be put 

to practical use as it is. Alternatively, a laminate of the retardation plate 
and a polarizing plate may be put to practical use as a laminated polarizing 
plate. There is no particular limitation regarding the polarizing plate to be 
used for forming the laminated polarizing plate, and any suitable polarizing 

25 plate can be used. In general, a polarizing film is used as the polarizing 

plate, and examples of the polarizing film include- films obtained by causing 
films made of hydrophilic polymers such as polivinyl alcohol, 
partially-formalized polyvinyl alcohol, and partially-saponified 
ethylene • vinyl acetate copolymer to adsorb iodine and/or a dichroic dye and 

30 then stretching the films; and alignment films made of polyene such as 
dehydrated PVA and dehydrochlorinated polyvinyl chloride. 
[0021] 

The thickness of the polarizing film generally is 5 to 80 jxm, but it is 
not limited thereto. The polarizing plate may be obtained by providing a 
35 transparent protective layer or the like on one or both surfaces of the 

above-described polarizing film. The transparent protective layer or the 
like may be provided for various purposes, such as reinforcing the polarizing 
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film and improving heat resistance and moisture resistance of the polarizing 
film. The transparent protective layer can be formed as a resin coating 
layer, a laminate layer of a resin film, or the like, and may contain particles 
for dispersion, surface roughening, etc. 
5 [0022] 

Alternatively, the transparent protective layer may be provided as a 
retardation film that is, for example, a stretched film formed of the 
above-described cellulose-based polymer. In this case, the retardation film 
forming the retardation plate of the present invention also serves as the 

10 transparent protective layer of the polarizing plate, which contributes to the 
reduction in thickness of the laminated polarizing plate. Moreover, this is 
advantageous in improving the accuracy of the compensation for the 
birefringence caused by liquid crystal, especially in improving a viewing 
angle property. 

15 [0023] 

Furthermore, the polarizing plate may be provided with an 
antireflection layer or a layer subjected to an anti-glare treatment, so as to 
prevent the reflection of light on the polarizing plate surface. The 
antireflection layer can be formed as appropriate as, for example, a coating 

20 layer formed of a fluorine -based polymer or a coherent film such as a 
multilayered metal deposition film, etc. On the other hand, the layer 
subjected to an anti-glare treatment can be, for example, a resin coating 
layer containing fine particles or a layer processed so that its surface is 
provided with microscopic asperities by a suitable method such as 

25 embossing, sand-blasting, or etching so that light reflected by the surface is 
diffused. 
[0024] 

Examples of the fine particles include- inorganic fine particles of 
silica, calcium oxide, alumina, titania, zirconia, tin oxide, indium oxide, 

30 cadmium oxide, antimony oxide, or the like, which have an average particle 
diameter of 0.5 to 20 fim and may have an electrical conductivity,* and 
organic fine particles of a suitable crosslinked or uncrosslinked polymer 
such as polymethylmethacrylate or polyurethane. These fine particles may 
be used alone or in combination with two or more types as appropriate. 

35 [0025] 

The retardation films and the polarizing plate as layers composing 
the retardation plate or the laminated polarizing plate according to the 
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present invention may be separated from each other. However, it is 
preferable that some of the layers, preferably all of the layers, are fixed to 
each other so as to prevent the suppression of reflection owing to the 
adjustment of a refractive index at a space between the layers, the 
5 occurrence of displacement in the optical system, and intrusion of foreign 
substances such as dirt, for example. 
[0026] 

The fixing of the layers can be achieved by any suitable means such 
as a transparent adhesive, for example. There is no particular limitation 

10 regarding the type of the adhesive or the like. In order to prevent optical 
characteristics of the components of the retardation plate or the laminated 
polarizing plate from changing, adhesives that do not require a process at 
high temperature when hardening or drying them during the fixing 
treatment are preferable, and those that do not require a long period for a 

15 hardening or drying treatment are desirable. On this account, it is 

preferable to use a pressure -sensitive adhesive layer. In particular, in the 
polarizing plate, it is preferable that the retardation films are laminated 
with at least one surface thereof being provided with a pressure-sensitive 
adhesive layer. 

20 [0027] 

The pressure-sensitive adhesive layer can be formed using a 
transparent pressure-sensitive adhesive formed of a suitable polymer such 
as an acrylic polymer, a silicone -based polymer, polyester, polyurethane, 
polyether, or a synthetic rubber. Above all, an acrylic pressure -sensitive 
25 adhesive is preferable because of its optical transparency, pressure -sensitive 
adhesiveness, weather resistance, and the like. 
[0028] 

Note here that the pressure-sensitive adhesive layer may be 
provided on one or both surfaces of the retardation plate, the laminated 

30 polarizing plate, or the like as necessary so that they can be adhered to an 
adherend such as a liquid crystal cell. When the pressure -sensitive 
adhesive layer is exposed on the surface of the retardation plate, the 
laminated polarizing plate, or the like, it is preferable that the 
pressure -sensitive adhesive layer is covered with a separator by the time the 

35 pressure -sensitive adhesive layer is used so that the contamination of the 
pressure-sensitive adhesive surface is prevented. 
[0029] 



9 



JP 2000-227520 A 



In the laminated polarizing plate, the relative position of a fast axis 
of the retardation plate and a transmission axis or the like of the polarizing 
plate can be determined as appropriate without any particular limitation. 
In general, in a laminated polarizing plate to be used for STN-type liquid 
5 crystal, a retardation plate and a polarizing plate are commonly arranged so 
that the fast axis of the retardation plate and the transmission axis of the 
polarizing plate cross each other. On the other hand, in a laminated 
polarizing plate to be used for TN-type liquid crystal, a retardation plate 
and a polarizing plate are commonly arranged so that the fast axis of the 
10 retardation plate and the transmission axis of the polarizing plate are 
parallel with or orthogonal to each other. 
[0030] 

The retardation plate and the laminated polarizing plate according 
to the present invention can preferably be used as a compensation plate for 

15 compensating the birefringence caused by liquid crystal in a liquid crystal 
display, for example. In general, a liquid crystal display is produced by, for 
example, assembling a polarizing plate, a liquid crystal cell, and a 
compensation plate, and optionally a backlight, a reflective plate, or the like 
as appropriate and then incorporating a driving circuit. The production of 

20 a liquid crystal display according to the present invention is not particularly 
limited except that the retardation plate and the laminated polarizing plate 
as described above are used therein, and the liquid crystal display of the 
present invention can be produced according to a conventional method. 
[0031] 

25 Therefore, in the production of the liquid crystal display according to 

the present invention, suitable optical elements, e.g., a light diffusion plate, 
an anti- glare layer, and a prism sheet that are to be provided on the viewing 
side of a polarizing plate, an antireflection layer, a protective layer, a 
protective plate, and a optical path-controlling plate such as a prism sheet 

30 to be provided in the backlight, may be arranged as appropriate. In 

general, a compensation plate is arranged between a liquid crystal cell and a 
polarizing plate(s) on the viewing side and/or the backlight side. Therefore, 
the retardation plate or the laminated polarizing plate according to the 
present invention may be arranged at least one side of the liquid crystal cell. 

35 [0032] 

[Example] Example 1 

A 100 \xm thick triacetylcellulose film was stretched uniaxially at 

10 
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150°C, thus obtaining a retardation film exhibiting a refraction index 
property satisfying nx > ny > nz, And of 130 nm, and Nz of 1.5. Note here 
that the An is defined as (nx - ny) and d is the thickness of the retardation 
film. 

5 [0033] Example 2 

An 80 |xm thick polycarbonate film was stretched biaxially (in X and 
Z directions) at 155°C, thus obtaining a retardation film exhibiting a 
refraction index property satisfying nx = nz > ny, And of 240 nm, and Nz of 
0. 

10 [0034] Example 3 

The retardation films obtained in Example 1 and Example 2 were 
laminated via a 20 \im thick acrylic pressure-sensitive adhesive layer so 
that nx axes of these films were orthogonal to each other. Thus, a 
retardation plate was obtained. 

15 [0035] 

With regard to the above-described retardation films and 
retardation plate, the wavelength dependencies of And and Nz were 
examined. The results are shown in FIGs. 1(a) and 1(b) and FIGs. 2(a) and 
2(b). 

20 

[BRIEF DESCRIPTION OF THE DRAWINGS] 
[FIG. 1] 

FIG. 1(a)- FIG. 1(a) is a graph showing the wavelength dependency of And in 
the retardation films according to Examples 1 and 2. 
25 FIG. 1(b)- FIG. 1(b) is a graph showing the wavelength dependency of And in 
the retardation plate according to Example 3. 
[FIG. 2] 

FIG. 2(a)- FIG. 2(a) is a graph showing the wavelength dependency of Nz in 
the retardation films according to Examples 1 and 2. 
30 FIG. 2(b)- FIG. 2(b) is a graph showing the wavelength dependency of Nz in 
the retardation plate according to Example 3. 
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Lfefc* (ElTHfc) . nx=ny>nz. nx>ny>n 
z s nx>ny=nz> nx>nz>ny v nx=nz>ny, n 
z>nx>ny s Xtenz>nx=nyO@#f^#tt£7rrr& 

nm? 4 tvj**%<?>ummm&tfffim-& 2«xti3« 

•fcOfTO ft. 

[0014] !9Etc*$i f vC»£-£&fl:lBS!:7 4 /KAco® 

z^timmnznz z t ft . 

[ 0 0 1 5 3 mWWZRmtmZ. (nx-nz)/(n 
x-ny) CTJt»S*lftNz (ffifFftNrttO&fU (CO 

ft. 

[ooi6] mmz&^xmtwimaf&cDimm? < 

ffli&GLttm? < ivj±<7)W.&m?&t m tx\ m%&m 
fmt?mzmiL%:\<\ tizNziz&^x &&&&&& 

{i^-^-f, 4HiMBIl7 4/l^fcH«fc:-3£tf>Nz«te 
[0017] ±le<7)*D<^flx*tt*<ffi^f SfiffiH7 

»JSfc*fltrft ft. 
[0018] 3ri5±fe<9&fflll7 ^Atc*i»tftSB*f* 

0*MW-ft *^ff$*-(6jc7)®M^nz{4. 

*xtt2Jij,xttf5«yraiBtt7 -f ^AS-jjNtL-c. joaac 

*mwx\±wmm~t&tt% t'tzx o m»t& zt& 
x-# ft . ffiMmmttm<07 < gSE^^aj lj& 
mmwm&izm ttzmm^^x-mm hcoxh -> 

[oo i 9] ttzm^&img:? j tuj^comza. @w 
t -t ft ©fflji^tt^ if cj6 1 t jascsn^r ft «r k a*r 

Sft. HRfcti. l-500/zm. Jt+3~3 50/i«u 



#(C5~2 5 O^in^^^tO^'fflV^^ft*^ Cft 

m*)H^Jf $ T£> ft t * ft . 

[00201 #38flJH=J:fttfct8£lKli, -e^iiUfflfc: 
fcTSftU WJiaKfcWILTfcftfMMBfc 

Wit Lxmrnam-z zbi>x%z>. z^mmmymn 
mmzim-g&mtitw. zm^&zttfxz, mzwm± 

3:^. — Mtzii. mtf4fjb*- /^r;pn— yi^^tf 
[0021] m%7 4 \mm S - 8 0 umX' 

7 ^ )Vj*coxmx\mmzmm$mmm*w.n*L 

-r&i><?)X'$>'>x£\\ mmummit. wmowmm*? 
mmy 4 ^ ^- hm^t't txBf&xz . tett 

ft^BHtffl^OlKISt-?*^ LT V^T *, «fc v 
[0022] JtWilli, ±!SLfc-fc;H3-xij* 
sK U -e-co@f* 7 4 )V A^r k'*> 4» =Sr ft MffiH 7 ^ /t-A k 

mmzmti&zkkKcK): nmmtm<mmmz^irc 
hh. t.im&izxzfflmizm-hmmffim. mzm 

fW#tt^>l*Lhfcfc WfiJ"C25 ft . 
[0023]$ 4>tc«*K«. afflK^R6ih=5ri: £ § 

wtRMReits^RSKMaM^iSft <t>^?t t> <r>xh x 

4>iv\ RStl»±S{i. mUZ'y >-/S^'J -e-<^)r?- 
CffM^-ftik^T'^ft. -^r. ffiteMa^t. «ijf 

{hmmztt^-tzKb' izx vmmwMm*mm-hm& 

%?r&xmfc L fz t <7)X$> 1 X X H . 

[0024] itoMBwMiimitt. fifiitrT^eg^ 

# U ^ ^ ^ 'J V— Y ^-K 'J«7l^ 
^^io# jtS&jKU v-3b^=5rft3?fgx<i*^g^^ 

sate^^ojKKrto* 1 axi±2aiii±fflv^ 
ft. 

[0025] *f|Bgt= J:ftfi[fflll«^a«if 3fc«£^ 
•rft^iail7-f;UA^>ii^^<0#M{i:, 

-5 t v ->^', mmcomm mmmz x ft si^ffpso^t 
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[0026] BUie^@*MfJ(-(±. ^«*5I2r»*a!| 
L<fflv^&„ StK&ffiMlgte. -^co#& 

[0027] tt#Ji(?)fMt=ti. must? vtumms 

[0028] m&^vmowMw^nm 
stjs t TRtt« - ^ *» t# -s . HMsmisfcRsfrf 

[0029] %&mmMftm-&tf&<mmm<?Mmmi 

7mmt&££Ltiim<Dmm.. TNmm^izmm^-i> 

imtzfflmzfohsmkztihzttf^K 
[0030] *#mfcx ziimmm^mmmftrnz. m 
&i,zj:&immzm-&mm®.%:t't Lxm&a&$m 
<7)Btiuzifrti<m^o&. wnkm^mwii-iBtiz. m 

*K&mm<otm®sixZ&!3:izm$.T x igttiass^ mk 

LfcGLm&wtmwm.* m^z> m^x mzm%. 
n%< . mmzm txm^m^mm^mm-tt z. t wx- 




[0031] %^x&£km?mw.<nmmzm, txu. m 
t ixW2M<7)m%M<n±.t l z% s tt h y&mxsfr rvi-yv 

v 9 5 --r h trztm h ?° v xm. b mcD^mummc 
z<nm&&K&tt*m&\zmtth - 1 wx-z h . & 

* bffl<7)ffi%M<7)mzmw.2ixz>. fer>x*&miz£h 

[0 03 2] 

irnmn mi 

5 0 XlX'—WMWWm LX. n x> n y > n zSDS#f^?$ 
tt£^TLt\ And#l 30nm. Nz** 1 . 5<7){4fflil 
^-fA'A^fe. &fciwiEOAnti: N (nx-ny) T5£ 

fg£*u diiiffli? 4)UJx<r>m%X'bz,. 

[0 03 3] M2 

J¥£ 8 0 um&tf 0 f)— if-*— Y 7 i )V2±* 1 5 5'CX' 
(XZ^-fSj) LT, nx=nz>nyC0S5f 
**H*£1Tl/C. And#*24 0nnu Nz#*0<7){3ffiM 

[0 034] M3 

mi tm2<7)fflB£y 4^ nxm& w£.mi%b%:h 
[0035] * ^AatflafflniKfc:-^ 

la. b, 02a, b(C^L^. 
[H®^ffi#^iMBJ] 

[01] a: Ml, M2cr){±lttMy <>l'J*izmi-&An 

b : m3cV{t[.m£mztHf&An dc^yific^^L 

[02] a:«l, M2C0fl[fflJ|7-f;PAfct5(t-SNz 

b :^j3O{ifflll^Cfcf1--|>Nz<0jS^#tt^^L^ 
/77. 
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